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The Effectiveness of Community based rehabilitation programs: An impact 
evaluation of a quasi-randomised trial 
 
Abstract 
Background Community based rehabilitation (CBR) programs have been described as highly 
effective means of promoting the rights and opportunities of persons with disabilities (PwD). 
Although CBR are often the main way in which PwDs in low and middle income countries access 
rehabilitation services, there is little literature providing rigorous evaluation of their impact on 
people’s well-being.  
 
 
Methods Data was collected in the Mandya and Ramanagara Districts of Karnataka state, India, 
between December 2009 and May 2010. 2,540 PwD were identified and interviewed using stratified 
random sampling: 1,919 CBR beneficiaries (who joined the program between 1997 and 2009) and 
621 persons who were living in villages not covered by the program. We controlled for the 
systematic differences between people joining and not joining the program using the propensity 
score matching (PSM) method. We assumed that all covariates that influence both the outcome and 
probability of participating in the CBR were observed. We evaluated the impact after four and 
seven years of joining the CBR. 
 
Results We observed a positive and significant impact of the program on access to services, rights 
and opportunities of PwDs. The results indicate that compared to the control group access to 
pensions and allowances, aid appliances and paid jobs increased by 29.7%, 9.4% and 12.3% 
respectively after seven years. Secondary results show an increase in personal-practical autonomy 
of 36.2%. 
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Conclusions The CBR program analysed has a positive impact on access to services and the well-
being of PwDs. 
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Introduction 
As defined in the 2004 position paper adopted by World health Organisation (WHO), International 
Labour Organisation (ILO) and the United Nations Educational, Scientific and Cultural 
Organization (UNESCO), Community based Rehabilitation (CBR) is  
 
a strategy within general community development for the rehabilitation, equalization of 
opportunities and social inclusion of all people with disabilities. CBR is implemented 
through the combined efforts of people with disabilities themselves, their families, 
organizations and communities, and the relevant governmental and non-governmental 
health, education, vocational, social and other services. [1].  
 
The new CBR guidelines [2], are based on the principles of the UN Convention on the Rights of 
Persons with Disabilities (CRPD) [3], as well as on empowerment, self-advocacy and 
sustainability.   
 
Issues relating to CBR feature twice among the top ten most relevant and challenging priorities (out 
of 83) for future research on disability [4]. However, although CBR is considered the most cost-
effective approach for improving the wellbeing of persons with disabilities [2-5], and for fostering 
their participation in the community and society at large [6, 7], there is little literature providing 
evaluations of the impact of CBR programs [8, 9]. Moreover, the “lack of reliable research hinders 
the development and implementation of effective rehabilitation policies and programmes.” [10-12]  
 
Our research contributes to filling this gap by measuring the impact of CBR programs across five 
core dimensions. The field study is built on a potential outcomes framework [13, 14] using a large 
scale household case-control study. 
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Our theoretical framework and the outcomes of the research are based on the CBR guidelines [2], 
the CRPD [3], and the capability approach [15, 16]. “CBR is implemented through the combined 
efforts of people with disabilities themselves, their families, organizations and communities, and the 
relevant governmental and non-governmental health, education, vocational, social and other 
services” [2, p.2]. This strategy “promotes the rights of people with disabilities to live as equal 
citizens within the community, to enjoy health and well-being, to participate fully in educational, 
social, cultural, religious, economic and political activities” [2, p.4]. 
 
The CBR matrix consists of five components: health, education, work, empowerment and social 
participation. Each component includes five elements [2], although each CBR program is not 
expected to have an impact on all of them. Instead the matrix has been designed to allow program to 
select options which best meet the local needs, priorities and resources available. 
 
 
Methods 
 
Study location and population 
The case study analysed is a CBR program that has been implemented in the Mandya and 
Ramanagara districts of Karnataka State, India, since 1997 (figure 1). We undertook a large quasi-
randomised trial in 265 villages situated in these two districts. 
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Figure 1. Map of the districts under research  
  
 
Managed by two non-governmental organisations (MOB, Maria Olivia Bonaldo and SRMAB, Sri 
Raman Maharishi Academy for Blind) the CBR program reached and directly benefited PwD from 
different age groups and with different types of disabilities both in rural, semi urban and urban 
areas. The two NGOs have adopted similar methodologies based on CBR guidelines and the CBR 
Matrix [2] working through trained community CBR workers supported by a supervisor and a 
project coordinator with a high involvement of PwD through Self-Help Groups (SHGs). We tested 
for caste, gender, level of disability, type of disability, and wealth and found that these 
characteristics did not significantly influence participation in the program (data not shown). 
 
Randomisation 
We measured the impact of CBR by comparing PwD in three neighbouring districts - Mandya and 
Ramnagara covered the intervention, while the third housed, Mysore the control sample. In the 
intervention area the CBR program reached a total of 2,045 villages, including more than 22,000 
PwD from 1997 onwards. In intervention areas, a one-stage cluster sample design was drawn in 
6 
order to gather the data on PwD, using the villages as first-stage units. Three variables were chosen 
to stratify the first stage units: the geographical area, the total size of the village and the year the 
CBR program began. Relying on the results of power analysis based on the expected values for the 
main outcomes of the study, we set a varying sample fraction ranking from 9% to 50% in different 
villages, yielding a final sample of 2,352 PwD in CBR areas and 450 PwD in areas not yet covered 
by the program. In control areas where screening of disability was based on 9 questions [17], the 
final number of PwD identified through village census was higher than the number obtained from 
an initial list made by local officers. 
 
Our final dataset consists of 2,540 respondents including 1,919 beneficiaries (i.e. PwD who joined 
the CBR program between 1997 and 2009) and 621 controls (i.e. PwD living in villages not yet 
covered by the program). The average response rate was 91.8%. A comparison between the 
sampled units and the non-respondents showed no significant differences with respect to the 
available characteristics. We therefore assumed that unobserved data are missing completely at 
random [18]. As a result, the estimated effects can be considered unbiased, although a little less 
efficient because of the reduction of the sample size. The propensity score methodology utilised for 
data analysis corroborates this assumption, as the results remain unbiased under the less restrictive 
hypothesis that missingness and the unit’s characteristics are conditionally independent given a set 
of variables. 
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Figure 2. Randomisation process 
 
 
Procedures 
The present trial is the first component of a larger study composed by: (i) emancipatory research 
focusing on the mapping of barriers faced by PwD in the communities, their strategies for 
overcoming these barriers and the role played by the CBR program; and (ii) participatory research 
to provide in-depth understandings of the key issues to emerge from the first two phases which can 
be used to adjust CBR activities. Therefore, this research program is compliant with article 30 of the 
CRPD. The first international meeting of the Advisory and Scientific committee (composed of 
academics, PwD drawn from Disabled Peoples Organizations in Mandya and Ramanagara, experts 
from AIFO, local NGOs and social worker representatives) was held in Bangalore in April 2009 
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following eight months of desk research, several in depth interviews and various focus group 
discussions. The theoretical framework and tools including various checks were subsequently 
developed and the supervisor’s manual was prepared. Ethical clearances were obtained from both 
UCL and AIFO. 
 
A two week training programme covering theoretical, practical and ethical issues, including a brief 
pilot survey, began in November 2009 for a team of 5 supervisors and 35 enumerators. The surveys 
were administered in three districts between December 2009 and May 2010. Data entry took place 
between January and May 2010, followed by database management and elaboration.  
 
Variables 
 
The CBR guidelines mention specific outcomes that can be used for impact assessment. In our 
study, we selected in collaboration with the scientific advisory committee the outcomes that 
measure the specific CBR activities offered in Mandya.[2] In the present study we focus on three 
objective outcomes (i.e., access to pension and allowances, access to mobility and assistive device, 
and access to paid job) and one subjective outcome based on self perceived personal practical 
autonomy. These outcomes reflect two of the CBR matrix components: livelihoods, and health and 
rehabilitation. 
 
A disabled person has specific needs and therefore requires additional resources in order to avoid a 
life of poverty and deprivation. Such disparities in personal characteristics and circumstances do not 
merely represent exceptional cases but are widespread: personal circumstances (i.e. gender, age or 
proneness to illnesses) as well as social and environmental factors such as the surrounding 
epidemiologic environment can directly or indirectly influence the conversion of personal resources 
into the freedom to leading lives without unacceptable deprivations.[19] 
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The outcomes we selected have important implications for the quality of life of CBR participants. 
The opportunity to have a paid job is central to PwD as it provides financial autonomy as well as 
better recognition within the family and the community, enhancing social inclusion and self-esteem. 
[11, 20] Access to pensions and allowances similarly advances autonomy and to a lesser extent 
provides social recognition. Access to aid appliances is central to increase autonomy for people 
with mobility restriction. The perceived impact of the CBR on individual autonomy is a good 
indicator of self-esteem and well-being.[11] 
 
 
Statistical analysis 
 
The framework to identify causal effects is based on potential outcomes. This framework is rooted 
in the statistical work on randomized experiments by Fisher [21] and Neyman [22], which has been 
extended by Rubin [14] and others in order to apply it to quasi-randomized studies and other forms 
of inference. This approach is known as “Rubin’s Causal Model” because it considers causal 
inference as a problem of missing data, with explicit mathematical modelling of the assignment 
mechanism as a process for revealing the observed data. [23] The research setting can only be 
considered experimental if all the PwD in villages reached by the program joined the CBR, and the 
assignment mechanism of the villages was not correlated to the outcomes of interest. While the 
latter assumption may be realistic, the former is not, and a straight comparison between units 
potentially introduces selection bias.[24-26] Propensity score matching was used to address this 
bias, comparing only PwD in the treatment and control groups who would have had the same 
estimated value of the outcome variable had they been assigned to the same treatment 
condition.[13] 
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The impacts on all variables are calculated over two periods of time, after 4 and 7 years of treatment 
respectively, in order to capture both short and medium-term effects of the program. The covariates 
included in the models estimating the propensity score are at both the individual and village level. 
There are six individual covariates: age, gender, household size, type of disability, level of disability 
and level of wealth. Since caste and religion often play a significant role in determining access to 
different services in India, we have included them in our analysis but with a limitation because of 
their sensitive nature. Limited access to these variables, for treated people only, was possible 
through the project records of the CBR program. For ethical reasons, and to avoid non response 
bias, the scientific advisory committee decided not to request this information from the control 
sample. In order to perform a sensitivity analysis, caste and religion were introduced as covariates 
in a comparison among PwD joining the program at different times, measuring a two-year effect of 
the CBR. These results are not affected by the introduction of these covariates, suggesting no caste 
or religion-based discrimination in accessing CBR programs. 
  
There are five village level covariates: the population size of the village, the presence of a hospital, 
the presence of a middle school, distance from a main road, and the quality/type of the road that 
leads to the village. 
In order to reduce bias in personal perception in self-report measures (such as personal practical 
autonomy), we have added a new covariate to the analysis based on a personal score on a vignette 
[27]  
 
A Kernel-based approach was chosen to match the units. The counterfactual outcome of each unit 
treated is calculated via a kernel-weighted average of the outcome of all non-treated units, using the 
distance between units to estimate the weights. This method has been found to produce more robust 
results compared to one-to-one methods, especially when the number of potential controls is lower 
than the number of treated unit, as in our study.[28] In order to test the sensitivity of the results to 
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the matching algorithm, the results were recalculated via a nearest-neighbour method, obtaining the 
same estimated effects and higher standard errors due to the reduced sample size. The nearest-
neighbour method can be seen as a particular case of the kernel matching, when all the weight is 
assigned to the closest propensity.[28] 
 
 
 
Results 
 
The effect of the CBR program on the quality of life of PwD can be separated into two main 
components: the effect on non-deprived PwD and the effect on deprived PwD. In this paper we 
focus on the latter, with table 1 reporting the percentage of deprived PwD for each of the 
dimensions selected for both the treated group and control sample. For each variable, the effect is 
estimated for a subgroup of the original sample, since the effect reported in table 2 can be 
considered an average treatment effect (ATT) on PwD who joined the program and were 
experiencing a deficit in that specific variable during 2002. 
Table 1. Randomisation process 
Outcomes Treated 
% 
Deprived 
Control 
% 
Deprived 
N. treated 
matched 
(4 years ATT) 
N. 
controls 
Pension & allowances     
Year 2002 52.14 72.65 314 230 
Mobility aid and appliance     
Year 2002 91.97 97.93 637 379 
Paid job/work     
Year 2002 58.30 68.85 263 148 
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Personal/practical autonomy     
Year 2002 39.88 38.08 265   115 
 
 
 
Table 2. Impact evaluation: access to selected dimensions (approximately here) 
Outcomes Treated 
% 
Improv. 
Control 
% 
Improv. 
N. 
treated 
N. 
controls 
Effect 
% 
Confidence  
Interval 
95% St. dev t 
Pension & allowances         
After 4 years 42.80 10.33 314 230 35.2 26.8 - 43.6 0.035 10.102 
After 7 years 67.15 38.38 314 230 29.7 22.8 - 36.5 0.046 6.428 
Mobility aid and appliance 
After 4 years 6.81 1.85 635 379 4.9 2.3 - 7.5 0.012 4.221 
After 7 years 9.43 5.80 637 379 4.2 1.4 - 7.1 0.015 2.895 
Paid job/work         
After 4 years 9.15 0.00 261 148 10.7 6.8 - 14.6 0.018 5.878 
After 7 years 14.34 1.43 263 148 12.3 7.8 – 16.7 0.019 6.474 
Personal/practical autonomy 
After 4 years 40.29 7.83 264 115 35.4 27.1 –43.6 0.041 8.718 
After 7 years 43.40 11.30 265 115 36.2 27.9 - 44.5 0.043 8.453 
Kernel Matching method 
 
 
 
 
We examined the impact of the CBR program on four outcomes (access to pension and allowances, 
access to mobility and aid appliances, access to paid job, and personal practical autonomy) at 
different points in time: at time 0 (before the CBR started) and after 4 and 7 years (Figure 3). 
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In order to obtain meaningful results, we decided to focus on deprived PwD only, excluding those 
who had already achieved reasonable levels of functioning in a given dimension at time 0. As a 
result, the causal effects reported in the tables refer to treated PwD experiencing disadvantages in 
the variable analysed. Although the data in Figure 3 represents estimates of a counterfactual 
scenario in which deprived PwD did not receive treatment, the CBR program can also have 
significant impacts on those  performing well in one or more of the analysed variables (e.g. by 
preventing them from worsening their situation). 
 
 
Figure 3. Results of the outcomes analysed after 4 and 7 years 
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For variable pension and allowances, the effect of the CBR program is already significant after 4 
years, and remains robust after 7 years. People in the control areas seem to need more time to obtain 
any pension or allowance.  
The impact of a paid job is less, but still significant after 4 and 7 years. The effect keeps increasing, 
suggesting that the impact of jobs is significant over time and long lasting. 
The third variable analyses the presence of mobility and aid appliances. Many PwD depend on 
disability equipment such as wheelchairs and ramps to enable them to participate in daily life and 
contribute to productive activities.[2] The impact effect on this variable is significant, although 
small. This is probably due to the difficulty of focusing on those PwD who require specific aid 
[packages]. The effect decreases slightly after 7 years, which is the point at which control PwD are 
more likely to obtain their own equipment and appliances.  
The final variable is subjective: perceptions of individual autonomy in daily activities (the ability to 
keep oneself clean and tidy). The results reported in table 1 show that treated PwD who initially 
lacked personal autonomy benefited from an increased probability of being able to look after 
themselves of 35%. 
 
 
Discussion 
 
Our study is the first attempt to evaluate the impact of CBR programs using a quasi-randomised 
trial. The results show that low-cost community driven CBR programs can improve various aspects 
of the livelihoods and well-being of PwD by having a positive impact on access to public pension 
schemes and allowances, paid jobs, mobility aid and appliances, and perceived levels of autonomy 
in daily life activities. We have also seen that the magnitude of CBR impacts increase with 
exposure, as the results after 7 years are generally more significant than after 4 years.  
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Our study shares limitations of the propensity score matching approach. This includes the 
assumption of unconfoundedness according to which the characteristics of the control group are 
similar to those of pre-treatment participants and the difference in outcomes of this control group 
can be attributed to the CBR[13].  
What is already known 
In other CBR studies the focus has been on accessibility, importance of the program, identification 
of needs and specific outcome (see box). [6, 7, 32] Most of these evaluations are exclusively 
descriptive, participatory or based on qualitative interviews of a small sample of PwD [7, 29]. 
Box: CBR in low-income countries 
 
What this study adds 
The present research appraises community involvement, assesses coverage of the needs of PwD, 
and considers economic and social inclusion using WHO’s guidelines and the Capability approach. 
The range of circumstances in which CBR has successfully improved the quality of life of PwD 
indicates that CBR workers posses a range of skills and expertise beyond medical proficiency.  The 
most significant impact involved an increase in individual autonomy (independence in daily living) 
which is the primary tenet of CBR and participation within the households and the community. This 
contributes to reducing stigmatising attitudes towards PwD and promoting empowerment. Similar 
findings apply to Botswana, Ghana, the Philippines, Zimbabwe, South Africa and Vietnam [29-32]. 
Another major impact has been promoting access to employment, which is an essential aspect of 
social integration and changing attitudes towards PwD, particularly those with mental disabilities. 
[33].  
Policy implication 
There are several policy implications. First, our low-cost study, inclusive of all types of disability, 
and using validated instruments can be applied in other low-income settings to measure the impact 
of CBR programs in various domains – health, livelihoods, employment, education, social 
16 
participation and empowerment.  Second, results show that CBR programmes are particularly  
effective when they complement rather than substitute public policies. Finally, CBR can set in 
motion virtuous interactions in the communities through social empowerment, fostering new 
opportunities and lobbing for persons with disabilities’ rights. 
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